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ABSTRACT : PROBLEM TO BE SOLVED: To perform effective thermal shutdown by providing first and 
second switching elements with their source/drain paths connected in series with each 
other, and by providing an overheat sensing means which are coupled thermally to a 
lithium-ion secondary battery, and furthermore, by turning off one of the first and second 
switching elements when the secondary battery is overheated. 

SOLUTION: MOSFETs M1 , M2 (switching elements) for inhibiting respectively the 
discharge and charge of a secondary battery 3 are formed, and an overheat sensing 
circuit 7 coupled thermally to the secondary battery 3. Then, a resistor ladder is connected 
between terminals 4, 5 connected with the lithium-ion secondary battery 3, wherewith an 
overcharging/ overdischarging sensing circuit 6 is also connected. Next, reference voltage 
sources are connected respectively with the non-inverting terminal of an overdischarge 
sensing comparator and with the inverting terminal of an overcharge sensing comparator. 
Then, comparing the divided voltage of the resistor ladder with the respective reference 
voltages by the respective comparators, the overcharge or overdischarge voltage of the 
battery 3 is sensed to send out the sensed value to a charge and discharge controlling 
circuit 12. Thrning off one of the MOSFETs M1 , M2 of inhibiting respectively the charging 
and discharging for the battery 3, the charging and discharging control circuit 12 performs 
the protection of the overcharging or overdischarging of the battery 3. 
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^^mnEmummmmm^-thzt 

f) . xA y f 3 1 #J^B^fc*WEH8B t $r* Zb ) 5r 
[0068] ayrt\s- 9 3 30ffi^J3^D— l/^l^f, 

E»3 5tiO-lWK:iattSilS. *LT, 7 7f0 

S3 3 5 C-fc 7 h $ iVTzf W U *<J\rf- 9 lZg~3 

1 4 <Mfi£^ihJ!<7) nft */l/M O S F E T ( X A 

yT®&l 5S-^L-Tn^-t^;l-MOS FET (M2) 
«y-ht£oi?<l» -e^S, MOSFET (M2) 
li*yf?>. z\tLlz£~>xv^J±4 *y2ixnm3<\ 

[0069] ZjMtXmjk* - K W|lttt«!BK*J I, >T . 
SH&wa&Sfr* k - k ^Sfcffi&aiM ( H 1 

«W98> ^tUL . %<VlfrW&&m ! t7tfy.-y1~m$3 
5tZ7J}$i\h. 

[ 0 0 7 0 ] 1"l> i . 77 3 5« U -t •■> V ZtL. 



<0tS*. 5f7tTi-^MOSFET (M2) lif/l. 
MOSFET (Ml, M 2 ) zft ItzlEMcon— h ( O 
MOSFET (M2) CM^'-i KD 2 

. [007 1 ] Z<r>Zbt,Z£iX. S4^^-KD2*- 

^ l xmnmm^x&imzmmx'Z . 
miinrnx't 5 tmz . s^Mtffio^^^p* 

*«TMit«:6. »C. 3?£y4*-KD2(C*JJt£va 
-'l^fefJjfpiMti . MOSFET (Ml, M 2 ) <?^»t J; 

i»K«i%ih(cs : 4-ri>, 

[ 0 0 7 2 ] tlL *HS£^®(ct5(t§i§5E«(c^-t 

( b ) c?)£ olctcl, H4 ( a ) lUtKWi^^Ml 5 
*T^rt. ^Jt. 04 (a) , (b)Cfelit. SW1, 
SVV2(i-til-?il. MOSFET (Ml ) , MOSFE 
T ( M 2 ) £jjrT. 

[ 0 0 7 3 ] 04 ( b ) »c*-f «t 5 (C. *^M^)fB©-C 
ii. B#^|t 185(i. MOSFET 1 1 , 1 2\±mz*y 

(on) txv^.mw i izb v >t . m^ms* 1 l # 
vumt&t, mmt 2cmosfet <.m2> t^y 

(OFF) LX%Wm±^flh. *LT. *IBt3t 
Scfl;*^:tB^ii|.>7r7LTt>^:MOSFET (M2 ) 
//^ >' L T ~t ffli&tf'ftfoh h <, mMt 6(ci>^ 

Bf®WiaT 2 gig B^J t 7 lz H v^T . jft3E«tt!BO 

[0074] CCT. 04 (a) ^Jt^MiOJ; M 
0SFET(M2)^7 Ucmz&kyj -4- F D 2 
*^L^ft*0*T?Jl3fc«ttB*lBI*t J: a k-TI. k . 
^'J t 3 A> /iBtS'J t 5 1 X'VfflfflT 3l>Zti^X. yjit 
- KOJUtfriSUSE (VF) (cJ:|.x.^af-^ (=vf 

• I ) ^i^l^tliMOSFET 

( m 2 ) comm<r)imtf£. 1 1 . 

[0075] iflfcjttU. *HJS^HSTIi s B#^Jt 3 
tMOSFET (M2 ) >'$i+l>cOT> ;; i-/H*« 
MOSFET (M2) ?mMi%cr>fffi%. 

[ 0 0 7 6 ] KLh. j*MWt:i«-*fii»tcov^W^U 

[OO77]05(b) tJ*Slii[tfWBSK:tJ»t6ii'j(E« 
(^*rt I) * y - h T'S> •) , |a] 

0(a) liltKWOiifpSr^-f ^-f S y^^-hf*) 
1..05(a), ( b ) CfcirvC , SW 1 , SW2li-f 
il-fil. MOSFET (Ml) , MOSFET <M2)- 

[ 0 0 7 S ] 0 5 ( b ) lZ?pt X 'j IZ . *^igcO»fl*T- 
»i. B#^t b^flfilE^'L I'OfiVSOTk^O, -c 



(8) 



ftffl¥ 11-215716 



<mmim^msr 4 mmm itzmm 1 7 tts^T m 

OSFET (Ml ) tM7LXimm± ; z-Vb%&. 

[ 0 0 7 9 ] 5tftm^tbnis& ( 0 1 s > 

(c J; 0 ftm<OHte*>m § <i* t . B#I 1 8 IZ* 7 IX 
utMOSFET (Ml) ifiis V L . 3f£/>f J[- F D 

I <OHS8T'(4&< j£M<r»V— F SrrfrL t JKSCSW^fir 

V4 SriISi . *^WB*«JJf£"MIT 5^*(t^L-3t^J 
t 1 2 CSl >t jajSm«ffic7)»/^Lti *ixl> , 
[0080] ZiUZiil, 15(a) VHffiMcOX o 
IC S . MOSFET (Ml ) <?>$7i£ (I$#|t7) . 

I I o (Mmwg&fmt> i tiii}iZixm&) tTwwm 

T 6 t;fcv^g4^ H D l LX'XMWM.fffS. 
iiizbtsb*) . *£&x*/i^-j|£#£tt-Mos 
fet (mi ) #M6m? ttz. m. 

[oosi] i;j±m\ ttzx d iz*$m<mmx-te , $ 

tfr^mzmm ixmmm^&itz m±i. * a> 

tZ . ^^(^W -M O S F E T<a5KHRJa**£ t t > <fc 

t0*u>. 

[0082] mz. ^m.iznttimiz^ximt 

&. 0614, 01 £*;3*U«ft<ga®K 9^**6^ 
[0 0 8 3] £<9«»teMlfilS&9l4, 3tm. S5ct^?W 

mzm txm.%* ixtzmm® fflvmzmo s f e t ( x 

A y^-m?) Ml , M2Zmz*7*^X%r$LZim 
L. ±t. MOSFET (Ml. M2) cr>®mm±t 

[0084] ^■mrmzn^^xmm^^m-th 

<014, MOSFET (Ml, M2 ) £>ASO <££I|ft 
fl$) ^LTMt^rl^^lcLT MOSFET (M 

1 , M2 ) cO.^«£H^CffijttSfctf>t:'&.S (wO 
.614, 07 (a) . (b) SrfflWtf&itS) . 

[ 0 0 8 5 ] 0 6 t,Z7jkZix& Xotz. HSffiKHIgS 9 

(4, &&*fonmm&?2i<7>mmm&tmwm&t 

Su8i4 5b. l&KflL&ffllt&tzlMiiyrtls- 94 

6, 4ib. *i%mm4 5 tr>t>m*ixz>%miz ± -> 

XjtM*iX& 3 VirVfA 8 fc . 3^-^4 6. 4 

4 -yf-4 9t . 3>-7 ? >+>-4 SOU-fey Fffl.X4 yf-5 
Ofc, MOSFET (Ml . M2) iJt7%\k&tz#><r> 

94 S yfm^Z&ft-rh 3 xxv-? 5 1 1 , ££*m 
EM52bZ1iVXm, 



[0086] ayxv-^A 6#ft®$«0jamif £&tii 

-947 tfikm$f<7)&m$&*:miiit& t -j-otnw w 

[0087] *-r>y^4 9l4, oy^V-tAS&tzii 

wwmm.btz ziuzxix? vtwa snym 

^fflM&btch. 

[ o o s s ] simmmmmmt. tsmt ix. mt 

O^^Sr#g:LT^MOSFET (Ml. M2) Oft 

£®imi$. ( a s o ) x o iz®mizm.iE*ix 
[ o o 8 9 ] ^ lx ; * ^"5rs:msj!g4 5 ox^mMiz 

i -)T3yf>t4 8 * J 3t^fiX, 3 >-r>^ J 8^ 
EE*^H1E£E«5 2co^±mE (SUtftE) *SxfcB# 

Mzmtth, 

[0090] \y<)HZ^itth9-< 5 

MOSFET (Ml, M2 ) **7%-&h?4 5> '7* 
«LT*J 0 . ^ixSr -3 ^Tl&aHISI 1 0 ncoWoSfflW® 

1 314, MOSFET (Ml. M2) Zmzify 
tz*b<7>m*f ar tfcfJ t . i ixlc J: -> T M F E T ^ 7 1 T 

hit. Ztltzfbl XMOS FET (Ml, M2) *r^7 

[009 1 ] Z0>£$%mmt£-r>X. 07 ( b ) IZ^jk 

ztL& x a jwawflaffisfrt a^mo s fet 

(Ml . M2) ^7^tT^>mB (SE^flSI) 
-7* (E, D) (4, MOSFET (M 1 . M 2 ) CO A S 
O ($£tMHRtt) C0^}—7' ( A , B) tlHUftfOtftt 

XASOZMl%\,^olzrJifeffym tm. 
YtbixX^. Xr>X, MOSFET (Ml. M2)« 

[ 0 0 9 2 ] 07 ( a ) JUt««0«pttS:*-ria-C* 
MOSFET (Ml, M2) £X7Z-£&tT0)MM 

mma-ncom (txi (cttjg$^.Tv^. 

[0 09 3] UctfoT, :?)J:tWltll %«fl^)jfl 

mstov^T(44 r>tz < mwiffix' hh b mz , ms%^tm 
coa^zizxixmmmmnfi-? (mo 

*(fi]^±*|Sl(Cv7F Lfc«^-C«. 0*. ^T'SS 
ix&£ 'j%ASOz:Mz.&WMAR. 1 , AR2A*t4 
9. Ltzifi->X. MOSFET (Ml. M2) 
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[0094] dfuctti. tmtmjmva, 17 

( b ) IZyjktX olZ, MOSFET0);f7£ X'O'MMm 

\s\im^.mzm t x "«m t . *jv 

Srto, ASO^-7'i»()M^c^'ft^5ro< 9fc 

[0095] ItctfiX . MOSFE Tc7)ESW5l^(C 
fifclLSil. «««££tt^fHtt#|6|JbU £fc. ^ffi 

[ o o 9 6 ] ^o^/vjasji^ajsixtja^jt 

4 (OiO. MOSFET^^-V^i) <7)\i^ Z<0& 
flS^HSfc &~>fcam, L < (l^SS**®^ y 

a. mi iz^*ii&m.'mm®scr)ftiiizx-?xm 

fe?&Zt&X'Z&.. 

1 0 0 9 7) a:ic. »c«l-*jaR:o^r88"Ht6. 
[0098] 01feJ;t>'ll3OTfflt:^-rJ:ot. 

flt^T. MOSFET (Ml. M 2 ) ^2}JC^?6 ( 'J 

1 KDSJWeJ^T MOSFET (Ml, M2) ££fc 
.liXlCiot. SL»fcJ:|>MOSFETtf) 

4. 

[ 0 0 9 9 ] 12 3 *>TW3SS*i6 =fcdfc. itt^tBEi 
SS7(i. MOSFET (Ml, M2) fc H-<9 1 C/\'y 
y- yfcJRfrt $ 11X V >4 i fc fc «k 0 , flGjF ETfc afl^z 

[0 1 0 0] £fc. ±.ftcr>ICliis>j3-y®m4 3<f) 
J: 3 48fe®Mtft»*««*ISr^-LT 2<MK6 ( 0 
A«f*V2tttife) 3fci£#$iiTV%4,rfc;!>^ Jga 
[UK 7 U 2 3 fc {, fmfc&£ LX^i.BS 
OTtSKfe^T, 3i.?S#tblI]J&7i MOSFET (M 
1 . M 2 ) &tf 2 JWSft 3 fc ^£p£ ± 0 tttf HX 
^ 4 COU . w ii t A«ftWfc*S& LT ^4 .1 fc L T ^ 
4. 

[oioi] jss*^amss7{i. pn«^^^~ho 

5«ai-r6)KftSiajaS3 6 4: . l3«<7)fiSj£ri>*>. 
«t>B^)l»feS:l»ait6)K»»l*ttaj»3 7 fc 

4. 

[0102] ig!M*ajg 3 6 u . ; <V h* 7 ?m&<r> 

iifc . &Kfttt& i) fcsfirv ^HiSiS 3 8 fc . P N 
A H 3 9 . 4 0^t . »^«<7)f&&$-ftatf-£ 3 
>v<?U— ?4 1 fc . AVK^t vTQMDJ: '3&jSgaf 
ttfflt«$il3t»l»«E»4 2 fc L-T >4 . 
[0103] 1 (i. ^*®ES4 20& 



£«Efc P NJg^W 4"— K 3 9 tf>7V- KcottEfc $" 

[0104] t%h*> . IES&frfMfcTO± , r? 
-^4 1 ^(SJgT^A^) U^KiS^UE J: 0 4. ft 

s. fc-^// r ffliiiaK^i«<^i»fc. PNSf^r-^sr- 

K<0H^|6l«E ( VF) {±ft<^a««KR«: io: fc 
<5. PNgf&^*- K 3 9 y - F^m^iteT t 
-O . ^//-C«^mE;®4 2i7)^E^T* t>5 J: o fc 
^r4, CilfcJ;'), n>v\°u— ?4 lcotH,t)(io-K 

So 

[0 1 0 5 J 3 >v 4 1 atttttttifttti&RMflKflS 
l lfcAA^ii. wmw&\ lli/;t'*>l:MOSFE 
T (Ml, M2) £*7§tf|>i8HH(l#£iMitSU wix 
fctotMOSFET (Ml. M2)*^7LTFET 

■¥Sb±£ti h . Z iifc =t -» X . MifcRltrnM' < •/ 9 cog 
[0106] ^fc. ±jic7){?iJT{i. MOSFE TifiSV 

vxmsmz- Kfc^ro^a. -ecot- Ko«ia, 

?SKO(KT Sr^tB LTfif 3 ^1 fc fc LT ^&*< . Z 
fcti . Sl^M O S F E T jT > Sits fc ?SS^'S±# L 

ftUt- F^m^ill. fc V^ 3^flg*qs 0 }£§^T. « 
48**fc««»*4i 5It* ! i>§. i CO J 3 
@±$n4«^fc«. ffiffi^flrFfcjD/lT. 

[ 0 1 0 7 ] Oh, a«tWfclttHfl L/c J; 5 fc . 

jK«<o«?i!5«aiifiii, mm. wm&m, 

^4-pco^^{i-tA: T j c-ftSiifcW«lll»t:J:iiS« 
ft^$WfcJ:0*iS^it, *LT. i*i<>4o««|&6* 
ffllifcjlfSL-cmjfi&VS^;-/ ^<0S^tt, JiSRttSr 
fggfcrS]±$-eT^S. 

[0108] ±jiioa*g<7) o ^>T« tfiH^oJiJRitcS* 

B&*$tvm±*?xmmm*:%jg.ix . ^mmmmx- 

■V «•/ >{i. ®$?«(C'-i7-MOS F E T ( ^.-f -y 
S F E T g Wilt fJfJPFfigfc^rr. fc wr-««tWr« 

t o i o 9 ] fzx-. ±awao , mi, 

4 F E TO»A'±^. 3ttERl^tt«tf5jR*fctJft&ift 



(10) 



»1 1-215716 



&*fSg£fr3 £ k C J: ^t. FE TSrSSJa*>^-3T^ 
[0 110] ZiUzX^X, ji'lS, 5ft£1E. J&flrg?) 

[oiii] isuL. mit:*&mmm<DmM > gmm 

iii^-K mimm) commt. a^-F^wy** 
%hmzm&%ft<?>~M**i-i><?>X'foh. 
[0112] H^ixsiio . mi$<mmvm (*-v 
e o > iz&v>xmim^ft*ix&tm%%<7.m±\m 
( h 6 1 ) t & *) . * o^ircjwijwattsn i> t 
tmrr wj. ( * _ h 6 2 ) k 4- o . c <o k § (3tca 

#&aj*ililfcJ3&mSfitg*e!E ( F 6 3) k % & . 

(t-H60) ttww*. . 

[0113] jimfm^. F 6 0 ) t,Z&V> 

x&Mtmaiziii tmm^M±im ( 6 4 > 

*> >ttm. (t-K65)k*s.tt, fittnffsKni 
( h 6 o ) c^^Tis^a^^as^fiii^ja^affi 

mm. ( F 6 6 > k&9 . 3El:tl^tM<7)8?teS:^ 
frk LTMIMJBK ( F 6 0 ) tcSffi-T 6 . 
[0 1 14] * UT, £#i£>o**-KO±tifc:. fit* 
«*fc l/tlSffil-SiWKRil*- F ( F 6 7 ) 

[ 0 1 1 5 ] <XC . f-^-i/tfyTHSS ( H 1 1 
5><0«flfc. *«0itj*. ttfts£KflJi*4. 

[0116] ±SW)J; 5 *Se»^»JB«tKft'M6 
■U. A'7-MOSFET (XA v+m?) &H1W.IIIH 

r-fttiR l . WE*<s^Sii&^y-M o sfe t^ox 

[0117] f-^-xtfyTW (01 <0flrf 1 5 ) 

»«HJ**#EU. ^#Eaj*t'^9-M0SFET 

«l. t-9TFET^at«««SfMfc>j2:|ftlJ:$-a:, F 
E T-»M X^'J^^Ifigt -t 6 h<T>X'h h . 
[0 1 1 8] 119 (C. f-v—^yrBlB^IRratCJtft 
FETfiDV-X • FMyJStt (RDS) cOiR«263l£* 
1\ 0+. 8tt*A (gift) 36»f-r-y.1fy7 , *»fflL 

[0 119] ^-p-^vrillffi^SfflLtwktcio 



[0120101 0J4^-A'->'^yriII?5 1 5<7)fi*69 
«r«J«MSrnrrill»ElT*4. 

[0121] d^-r- xtfyrHISSte. 200CMO 
yA-? (MOS h7>'^^P 1 k N 1 . P2k 
N 2frht£%> ) £7<axfi yT)i-LXffif&$il&7') 

r^o^n. >'N-.y ( inv) t . r-f^r-FD 

3k. 7 - F x F 7 •/ 7°3 yrxtc 1 , C 2 k „ 
Mr * > 7 ^ >' T-'y-tfC Ak fcJMt LT . ^rfc , ^ 
-f F D 4 -D 7 it- VX'fo h . 

[0122] Totter 7 ofcii. ttamcii ort^tu* 

1 4*»^aj^)SixS . H^^ixSJ; o^ Vlxft^' 
[0123] OTs H 1 1 *•#!! L-oo. 0 1 O^f-^r 

-^^ris8&<^ff«pfps-Ki»w-r* . 0i licji. 0 

1 .0 fctStt 4 A*-D *^«{i0^fLfciZ/ai^«EV 
OUT k cOia^ A** ?iXT V >6 . 
[0124] MBtt® cli. .3 yf^tC 2{±«flEV L 
lt^'-toi,, Stmt 1CI1 A*Ji r Lj , 
Bjfiili r h j X'hh. CiOk*. ayfyfcilt » 
^^■-f F D 4 £fl-r*«Sfc: J: -»T5fc«Sii. CjS 
WlEEJi V L 1 ( = V D D - VFD4 ) k 'Sr h . tB^J VOJT 
J±, |B|t<VLl (=VDD-VFD3) k^oTV>&. 

. [0 1 25] B$Mt2?ML A*{i r Hj 
<5 r Lj ki-l,, ZO>tz#). CiiOliEWVLl+Hk 
^•S. "TSk, S4/^-HD5^yLt3yf>' 
■9-c l <?)fl:^f(i+-^T'-f yfyfC/K^i 
■th (ft-yyi7'jy/)'. ' c&eME. 

(4V L 4 k . — ffi^VOUTJiV L 3 tC#E2iX 
S . ^ c^STTJi-f^TO F 7 y ^(iisf 7 LT t > 

... 
[0126] B*|sijt 3t'{i. AAJi r L j , BMi 
r Hj k^rS. Z<7)tith, DjgO^E&VL 1+Hk^r 
*. -TSk. ^^7j--FD7A^>'fC3>7-'y-7- 
c 2«7)^Ji*-;i-r < ^nyfyf CA^Sftf 
4. i<0S»kLT. D6^UI(±VL6kgrD. - 

E(C J: -?T NMO S h5yy^ N 1 tf*y L, ^flt 
ioTCj&iDttEti. IJS'VDD (=VL2) k^0. 
3 >- f >-9" C 1 $ ft § . 
[ 0 1 2 7 ] mm t 4 1* tt. Ajfttt r Hj , B jfili 
r Lj k^rS. -Tl>k . CA«0«Eli. VL2+Hk& 

5t^Lt*-'i-fV yy 3 y r y-f C AC#SJrfl> . 
;<Ot^<OC .S.OffiEC J: '9 N M O S F y v : J.X -7 N 2 

k, PMOS h^yy'x^P l*'?r>-L. liifciot 
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Sttfj WE VOUTti: C j&0W£b fL<^TVL6C# 
ff*ftl>. C?>fc&. PMOSh5>>'X?P2fcNM 
O S F 5 > 'yX? N 1 fc \±Jt y I T V \j£> . 
[ 0 1 2 8 ] 0#^ij t 5Tti, Aj£li r L j , Bj£tt 
r Hj fcfc|>. ^ftlckoT, 4-KtePMOS Vy> : J 
A?P 2tNMOSbyy~JX?N ljffcfyU P 1 > 
N 2 \tif7-$h . 3 >r>'f- C 1 D DmEic?t 
ffi$;ft/CC.£^€E«VL2fc$:9, HJ^jISfiEV 
oirriiVL7K#(£*ixi> c 
[0129] Cl^jJ; 'jtc, 7"- F y y rn yf 
C ] . C 2£2'J>cOCMOS4 v^-9frt>t£hy V -y 
7*7 d y r ( fc J:tf-e<?)S4y-f tf- F ) SrfUffl LT5fc 
%m L , £ £ . 7 - 1- X F 5 y 7"3 yf' >"^C 1 . C 2 

ZHtti&nx-iiT <t yy? y-Tyvc/fo&st&z 
m\ &i-r-ym<7)xyvy?z?jizkiz£t). n 
co i so] ac. m&m$:!?\-mzii!,7)~fz>tz>ib<?m 

[0131] iS^, 7- hi'fv a y<r,j: o 
>'t'i-^c7)#ifi:-(i. OS (^Iz-f-f^yAf 
a ) #tttfttfatgft£& i>oi t u>fc &fvc n 

[0132] ttSfi-f-cOffiTJiniSS l 8«i«B$tC(Ei 
6itf)T*>9. 01 2£&t£itl. jEAWmCtt. 
Witf, HK;i^Sr£tj*L, ' UJfttftaji^ <^'lt 1W 
ft) ttiLV^^ajTJ-t^. li-UCi-ot. 

[0 1 3 3] «S**«i!0DCU'OPi:®fty<-y 
7j®fi$ i.8tt. u^ivyy LX t>m&t6 i><?> 

[0134] ±3$<r>il 0 . **Si^®com«PffIl||g 

& £ fc C J: 0 . t * 0 . * 

fc. 2#&«<7>&£i|?l5ih*ix. «?>ifcfliS*ti!4>3c£ 
-ft. (a«tttiS|±-fS. 

(3Sttw»«2 ) H i 3 coy- i>M/N c y 3 y i ova. 

^'■/f »J-«iAP7 3&^L-C«gS*«t^«$iil>« 
[0135] IMc J: . i— •f-«i«ja/N , y 7 <r>m 

m o 7A?4j±x°wMLxt&*?<nmmitz>c\ 

[0136] a±.cr>mmx-l,i. Uf-7A-f *y 2<%MM 
ZMlz t oTv*&#. 2&i;Mfc L/C— v ^/Mcj|S®fi 



*fc. ±j*f)iraT-ffl^T^I. rtl.'ty;j fco 
t5H<7.) rA-,f U-^-y^j fc PI C Wft 

[0 137] 

[Hi ] *«*?^tttfWBSit:l5&®|rBf^lS<ofll 
7oy;i 

[112] (a) |£StO»«l (c*iJtSji5E« • mX 

( b > t ze>fim?fflmz&mzi\& t 

( c) TmmvM&t* e>%m<?mfcizmm*ti&t 

[04] (a) mmv&izn&mnmiipzmm 

htztbcrf&B® 

( b ) mttwm i iz&&mmfmw<?). m&xn 

[05] (a) imm^m^Mmia^mwimm-t 

( b > mmmm i tz&zmmm&n. 
tbtinvmitzmwi-z tz*xr>mm 
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